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Art Unit: 1648 

DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.11 4. Applicant's submission filed on November 22, 2006 has been entered. 

2. This Office Action is in response to the amendment filed September 21, 2006. Claims 1- 
9, 12-17. 19-33, 35-38 and 42-78 are pending, and are under consideration in this Office action. 

Information Disclosure Statement 

3. Applicant's IDS form 1449 submitted on November 22, 2006 has been considered by the 
examiner. The initialed and dated copy of IDS form 1449 is attached to the instant Office action. 

4. The information disclosure statements filed on October 10, 2006 fails to completely 
comply with 37 CFR 1.98(b)(5) because they lack titles of the publications listed under other 
documents (See MPEP 609). The information referred to therein has not been considered. The 
US and foreign patent documents have been considered. 

Claim Rejections - 35 IJSC § 1 12, first paragraph 

5. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any person 
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skilled in the art lo which it pertains, or with which it is most nearly connected, to make and use 
the same and shall set forth the best mode contemplated by the inventor of carrying out his 
invention. 

6. The rejection of Claims 1-9, 12-17, 19-33,35-38 and 42-78 under 35 U.S.C. § 112, first 
paragraph, for lacking scope of enablement, is withdrawn in view of the amendment to the 
claims. 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art lo which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

8. The rejection of Claims 12-14, 17, 27-29, 36, 37, 59-62 and 76 under 35 U.S.C. 103(a), 
as being unpatentable over Pumpens et al. (1995) in view of Zlotnick et al (1997), is withdrawn 
in view of Applicant's argument. 

9. The rejection of Claims 1-9, 15, 16, 18-26, 30-33, 35, 38, 42-58, 63-75, 77 and 78 under 
35 U.S.C, 103(a), as being unpatentable over Pumpens et al. (1995) in view of Zlotnick et al 
(1997), is maintained for the reasons of record. 

1 0. Applicant argues again that Pumpens' constructs have no stabilization at the C-terminus 
of an HBcA, Zlotnick has neither an inseil epitope in his construct, nor a suggestion of where to 
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put one; and neither reference teaches what to do about the non-conservative substitutions 
present in Zlotnick. This argument has been considered and addressed in the previous Office 
action of record (see Final rejection, Paragraph 15 and 17-24). 

1 1 . Applicant also argues that Ulrich, as ordinary skill in the art, who stated that the stability 
problem of HBc was not solved, did not suggest that the desired stability could be achieved by 
combining teachings of both Pumpens and Zlolnick, but rather maintained that the problem still 
had to be solved (Remarks, Paragraph 2, p. 32). 

12. Applicant's argument is not relevant even though Ulrich did not combine teachings of 
both Pumpens and Zlotnick. The knowledge of Pumpen and Zlotnick are still suggestive to those 
of ordinary skill in the art. In the instant claims, specifically, all basic structural feature 
limitations are taught or suggested by Pumpens and Zlotnick. Applicant has not explicitly 
pointed out which specific structures of the alleged HBc chimer are different from the prior art 
result in enhancing the stability of the alleged HBc chimer. Therefore, the instant Claims 12-14, 
17, 27-29, 36, 27, 59-62 and 76 are obvious over Pumpens et al. (1995) in view of Zlotnick et al 
(1997). 

13. The following are new rejections: 

Claim Rejections - 35 USC § 112, first paragraph 

14. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or whh which 
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it is most nearly connected, to make and use the same and shall set forth the best 
mode contemplated by the inventor of carrying out his invention. 

15. Claims 18-38 and 42-78 are rejected under 35 U.S.C, 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. This rejecfion affects all dependent claims. 

1 6. Please note that the newly amended scope of "in which no more than about 4-0 5 percent 
the amino acid residues are conservatively substituted in the HBc sequence of the chimer as 
compared to a sequence ol'SEQ ID NO: 246-251 from position 1 through 149 " in Claims 18, 42 
and 63 is NEW MATTER. No description of ''5 percent the amino acid residues are 
conservatively substituted in the HBc sequence of the chimer as compared to a sequence of SEQ 
ID NO: 246-251 from position 1 through 149 " is found in the specification. 

17. Removal of all new matter is required. In re Russsnmssen 210 USPQ 325. 

Claim Rejections - 35 USC §103 

18. The following is a quotafion of 35 U.S.C, 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

19. Claims 12-14, 17, 27-29, 36, 37, 59-62 and 76 are rejected under 35 U.S.C. 103(a), as 
being unpatentable over Pumpens et al. (1995), in view of Zlotnick et al (1997) as applied to 
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Claims 1-9, 15, 16, 18-26,30-33,35,38,42-58,63-75,77 and 78, forther in view of Thornton et 
al. (US 5,143726, cited in IDS). 

20. Claims 12- 14 J 7, 27-29, 36, 37, 59-62 and 76 are directed to an immunogenic HBc 
chimer, wherein said chimer contains a heterologous linker residue for a conjugated 
epitope, wherein said heterologous linker residue for a conjugated epitope is peptide-bonded at a 
position in the HBc sequence between amino acid residues 76 and 85, and at least 4 residues of 
the HBc sequence of positions 76 through 85 are present, wherein the HBc sequence between 
amino acid residues 76 and 85 is present, but interrupted by said heterologous linker residue for a 
conjugated epitope, wherein said heterologous linker residue for a conjugated epitope is selected 
from the group consisting of a lysine, aspartic acid, glutamic acid, cysteine and a tyrosine 
residue, wherein said heterologous linker residue for a conjugated epitope or a heterologous 
epitope is a heterologous epitope, wherein said heterologous epitope comprises up to about 245 
amino acid residues, wherein said heterologous epitope is a B cell epitope, 

21 . Pumpens (1995) teaches immunogenic compositions and vaccines using recombinant 
HBc chimer molecules of a variety of lengths up to about 380 or 600 amino acid residues in 
length. Pumpens teaches that both full-length HBc and C-terminal truncated HBcA can form 
capsid particles. The HBc and HBcA chimers can carry B-cell and T-cell epitopes at their N- 
terminal, C-terminal or at internal immunodominant loop sites at positions 76 through 85 (See 
Figure 1 and Tables 1 through 3). Pumpens also teaches such chimers can contain two epitopes 
at both the immunodominant loop and C-termina! (see Table 2). Pumpens discloses that HBc 
chimeras with C-terminal truncations are capable of self-assembly and do not bind or 'pack' 
nucleic acids in their capsid particles (page 67, col. 1). 
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22. Zlotnick teaches recombinant C-terminal deleted HBc (HBcA) molecules that are capable 
of assembling into capsids and do not pack viral RNA within their capsids. Zlotnick teaches that 
an addition of Cys at C-terminus of FIBcA can enhance stability of HBcA (p. 9558). 

23. Thornton teaches the use of HBc as an immunogenic carrier molecule where a 
polypeptide is linked to the carrier/core molecule through an amino acid side chain on the core 
molecule (see abstract, Columns 9 and 10, and Line 5-14, Column 21). Thornton teaches that 
operatively linking a polypeptide immunogen to HBcAg particle increases the immunogenicity 
of the linked immunogen to an unexpected degree through the operation of HBcAg's previously 
unknown T cell dependent and T cell independent determinants. Thornton teaches that methods 
for operatively linking individual polypeptides through an amino acid residue side chain to form 
an immunogenic conjugate, i.e., a branched-chain polypeptide polymer, are well known in the art 
(Line 13-45, column 10). Useful side chain functional groups include epsilon-amino groups, 
beta- or gamma-carboxyl groups, thiol (— SH) groups and aromatic rings (e.g. tyrosine and 
histidine). Furthermore, Thornton teaches that, as is well known in the art, both the HBcAg 
protein and polypeptide immunogen can be used in their native form or their functional group 
content may be modified by succinylation of lysine residues or reaction with cysteine- 
thiolactone. The polypeptides can also be modified to incorporate spacer arms, such as 
hexamethylene diamine or other bifunctional molecules of similar size, to facilitate linking (Line 
13-45, column 10). 

24. One of ordinary skill in the art would have been motivated to combine the teachings of 
Thornton with that of Pumpens and Zlotnick in order to make a HBcA molecule that could 
present an epitope via a side-chain. One would have been motivated to do so, given the 
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suggestion by Thornton that operatively linking a polypeptide immunogen to HBcAg particle 
increases the immunogenicity of the polypeptide, and given the teaching by Zlotnick that HBcA 
with additional Cys at its C-terminus have greatly enhances the stability and does not pack viral 
RNA into the particles. There would have been a reasonable expectation of success, given the 
knowledge that both HBc and HBcA have been successfully used for displaying heterologous 
epitopes at their and C-terminals, and immunodominant loop at positions 76 through 85, as 
taught by Penmpens and Thornton, and given the knowledge that methods for operatively linking 
individual polypeptides through an amino acid residue side chain to form an immunogenic 
conjugate are well known in the art, as taught by Thornton. Therefore the invention as a whole 
would have been prima facie obvious to one of ordinary skill in the art at the time the invention 



25. No claims are allowed. 

Information regarding the status of an application may be obtained from the Patent 
Application hiformation Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bo Peng, Ph.D. whose telephone number is 571-272-5542. The 
examiner can normally be reached on M-F, 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bruce Campell, Ph.D. can be reached on 571-272-0974. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



was made. 



Conclusion 



Bo Peng, Ph.D. 
2/15/07 
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